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(57) Abstract: EP<4 ?receplor agonists containing as the 
^ active ingredient 8-azaprostaglandin derivatives represented 

by the following general formula (I) wherein each symbol has 
the meaning as defined in the description. The compounds 
represented by the general formula (I) are useful as preventives 
and/or remedies for immune diseases, asthma, diseases in 
association with decrease in bone mass, nerve cell death, 
pulmonary injury', pulmonary fibrosis, pulmonary emphysema, 
bronchitis, chronic obstructive respiratory diseases, liver 
injury, acute hepatitis, nephritis, renal failure, hypertension, 
myocardial ischemia, systemic inflammatory syndrome, sepsis, hemophagous syndrome, macrophage activation syndrome, Still 
disease, Kawasaki disease, burn, systemic grauloma, ulcerative colitis, Crohn's disease, hypercytokinemia at dialysis, multiorgan 
failure, shock, digestive ulcer, stomatitis, sleep disorder or thrombosis, or osteogenesis promoters. 
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T*o7 7-5?J£ttfcffifcS« xf^i'i (stm) ffi. 




(I) 
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PCT/JP01/08176 



m m m 

5 • • ■ 

$&fc»L<tt, (I) 



O 



10 




(I) 



15 , 7°D*^?>v>E 2 (PGE^P&fBTSo ) ii, 77+F»7^r 

SOLT4^$)0\ ^n-^n> EP r EP r EP 3 > EP 4 <bP?fcmTV>3 
(Negishi M. et. al, J. Lipid Mediators Cell Signaling 12, 379-391 (1995) ) . • . 



WO 02/24647 *^»T/JP01/08176 



EP 4 §f«t TNF-aI4m I L- 1 O^if^^P^bTV^ 
fcT, EP^^K^^I-^b^te, EP 4 §«ii (73* 

7^D77-i'SttfM, (Still) jllftffi, fttft, 

(ALS)., &m&m<t&, yi-^I/>« «ttH«SUi- 

i) fllSTEt« 

wmm^nm^ mfemm&mmfc, ^u>»$8tt#aifi£. 



2 



WO 02/24647 
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10 *iti>*.- 

(A) 52-5764 #EJ8«fc«, -JKS: (A) 



T%£< : 

b) 7xy^>as (i:ntt-tng#i.^3fl©iR*fl(^**-r5«'&K:J: 
^>tt^$n^7xy^->«^^>^«i~4e©M*^^-r§7;vri 



o 




tH=CH-CH-R 



1A 



2A 



(A) 



OH 
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c) 7U;^'>-, ^x:i;v:fr*->-&*wa^>^;i/*^^ (cin 
a o *f>Wrf-h z> wa i ~ 4 eo^si^^^-r s t;i/^ ^ 

f) 7x^-, 5=-x-;i/-»*^tt7»j;va* <c:n&»a-*-ng*i~3 
<@ ® ^mw^ zmirz m% t±oi &a d y $ ft 7 ao 
y >nc« s wa i ~ 4 {i©^jE^£^T * 7;wn ^^anc «t o t^e / - 

10 &&Wa^-fi&S*lTV>T<kVO > 

& iBitem * * vi \m^mmmm^mnmh s v >ja 7 t> u < ta 8 m <om 
is *ir;^n&©^'s^WK:s§$n»s^Mift&?)V^a75>ffi^*JSft, 

(B) «rHHB 52^133975 HRSC (B) 



20 (5£«k R 1B «1~1 0fi©^M^^T?>Sm«^7c«^iI^T«P 



o 




2B 



(B) 



OH 
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b) »^-fc«k K)j\uy>mm^tirz i ~ 3 ^©^^mt^wt^t;^;^ 

e ) 3 ~ 7 iC^iHf □ 7JV^ JH, . 

15 AP^r>M^^fc«l~4j@O^M : ? : £WT^)7;i/n4 i ^St t J;C)^ni 
• #^/«Jft»«Vitt^«ift$nTV»T , b«kVi7xx;i/, 5 1 xx;i/^7c«7'J 

20 fe^rsssrTOnwd^^taKssssato-r*, &sv>&r ib , r sb , a b , b b 

^i^iiBdi-tn^nRll^fc**®^ n-^>^S, -CH 2 -CH 2 - 
& -CH=CH-£:fc«fctf3 aftffi to $ fc v> k: « * * fc « 

• JK»&^*bdc3fcg§&toU A B ^J:i;B B «-CH 2 -CH 2 -S^fc«-C 
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(C) <ftHB8 53-21159 HKj£ (C) 



o 




(C) 



(5£+> Q C S-COOR 3 , Th7^-;V-5- f;W3«fctf-CONHR 4 

H^Yh HCT Y 

T&tK R 2C tta-^X-;K 7xZJK 7x;^X ^E/©& 7^:^143 

R 4C tt-COR 5C ^=tlX-S0 2 R 5C ^e>^^PcJ;Djl^$n, R 5C te7x 
(D) #HPB 54-54166 -ASSfc (D) 
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,CH 2 A D (CH2)3C0 2 R D 



HO R 



( CH 2)nD R2D 



r D \m v c x ~ c ! 2 © n - ft&mrjwvh h < a 7;^ 

R 1D teHL CHsfeUSCjHjTftD ; R 2D ttCH 3 , CF 3 , 7i>;Vt 

^F, CI, CH 3 , OCH 3 , NG a fcJ;tfCF ? #5fc*##5»^; 
nDtt, R 2D ^CH 3 t)L<^CF 3 TS§i:€^3~8©Si!:> £7cteR 2D 
10 **7x-;Pt>b<ttSift$nfe7x-;i/T?*5t#«0~2CDSEif[T?*-5. ) 

(i) l£#fttt#©5-fe5»£*, 

(ii) &&Jlft#M^tt^#K fclXte 

(iii) ¥-©ft*Wfc«#^fl*tt# 

15 ^&tt*»^6atfn*"bOT**. );T^*n^8-71f-r6, 16- 
> 5 7;P^-JI/- 1,5- yll- 2 - tfn U H >»*#5&«AM*fctttt4fc©ll 



WO 02/24647 
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#fcHfc*$iJ& ffcteSftaaaS (Oa«Btt«5R«ft:SE (ALS) , £58 

jfflj&fo Jffim ^ mskB. iftt, £ 

1$, (stm) #!> JH«J», HMR, £#ft*l^ffi, 

-&^j^fctlT^<M^bfc|g^ -JKS; (I) T^$n^8-7if7°o 

15 fee 

5893© WiS 
#5BBrau 
1. (I) 



I^WaKK*, Cl~4 7Jl/3 + yl, NHS0 2 -C1~47M 

;u**fcttNHC0-7x=;w**at>u Agtte^>iz>5S£fc«^-7 



o 



20 




(I) 



8 
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£T5. ) 

2. flj&fcu&S, 

.(1) ± (R, S) —7— (2— ( (IE) -3-tFD^>-4, 4-^7 

MD-4-7xz;i/-i-7f^W -s-^vtfnusv) 

10 &• t -ttA'X.ZTM 

(2) ± (R, R) -7- (2- ( (IE) -3-bHo^5/-4, 4-y7 
Md-4-7xZJ1/-1-7*t-JW - S-^VtTDU^y) ^7°^> 

it • t -yfjvxxfJK 

(3) ± (R, S.) -.7- (2- ( (IE) -3-tFD+y-4-7x-;V 
15 -4, 4-^7)^X2-1-7^- )V) - 5 -^V tfPUv/) s\7°#> 

(4) ± (R, R) -7- (2- ( (IE) -3-t KD^r->-4-7x-;i/ 
-4, 4-^7;^P- 1 -7T^jW - 5-^Vt°OU y7) -\7°^> 

• 

20 (5) ± (R, S) - 7- (2- ( (IE) - 3 - t h*D*->- 4 - 71^ 
- 1 -7*f-JW - 5 -:**7 fcTp U 3V) >M, 

(6) ± (R, R) -7 - (2- ( (IE) - 3-kFn+y-4-7xZJV 

- 1 - 7*-r-;w - 5 - y tf o u y ) 

(7) ± (R, S) -7- ( 2 — ( (IE) - 3 - t FD^v-4-7x-Jl/ 

.25 -i-7.x-;w tfpuev) ^\7^>^- ^^;ux7x;k 

(8) ± (R, R). -7- (2- ( (IE) -3-t KD*->-4-7x-;i/ 
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ft 



- 1 -7>~;i/) - 5 -#*7fcfo.USV) a^>1 • ^fJUXfJK 
(9) ± (R, S) -N- [7- (2- ( (IE) -3 

-tHD^y-4-7x-jv- 1 -7>^;W trou^y) ^\ 

77 775 H] , 

5 do) ± (R, R) — n— (^^;^;w*n;w [7- (2- ( (IE) -3 

-h Fo^7-4-7x-;P- 1 -7x-;W ^ 
77 775 H] , . 

(11) ± (R, R) -7x-;i/ [2- ( (IE) -3-tFP^>-4-7x 

1 -7x-;w -5-t+vtDUJ?;^ws>] , 

10 (12) ± (R. S) -7x-JV [2- ( (IE) - 3 - 1 K D*7- 4 -7x 
1 -7x~;W -5-^7HDU^y^77 7<5 H] , 

(13) ± (S, R) -7- (2- (3-kFoty-4-7x-;l/7*f;W - 
5-^7tfPU>77) ^7^7^, 

(14) ± (S, S) -7- (2 - (3-bFD^7-4-7xn;i/7^;i/) - 
15 5-^7b°DU77) ^\7^7M> 

(15) 7- (2- (3-tFn^>-4- (ft7x>-2-^JW 7^;7) 
-5-^7hfoU> 5 /) ^7°7 7i? • X^1/X7ntJK 

(16) 7- (2- ( (IE) -3-kh'D^>-4- (2-^X~;U) -1- 
7x-;U) -5-^7tfPU7y) - (5Z) -A7r>l • x^vxt; 

20 

4. mm/*, nmmm* m&s #s&t£j£u ftmmim, m&&* mmm 
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Ms T^D77-^sMii> 7f^;n (stui) m, nmm, mm, ± 

IB 3 IBmcD^^ckLNV^Tc^Mo 

5 .5. %mk&ifi, lisiuigfti (als) , ^%>m.\^ ~>x-^ 
6. #a<sT^a^ v i) mft&ftimm mmzm m 
. sjtsss&ttwa&aE, A/\'u>^&#a«^, %L&wmm%&mm. 

#WJT^ -5 fufB 3 fB«©#M£iigiJ. 

8. HUf3lf3«©-^ ( I) T^n&ffc^tK ^©#«ttm^7c«^-n 
20 ecDv^D-x^XhU^g^^^V^Ci^t.hr^, TN F — a 

9 . ttris.i ib«©-^ ( 1 ) T^^n^'fb'&t/, &fcfr£h 

25 . 



WO 02/24647 




11 



WO 02/24647 



7JP01/08176 



(I) + , R : ^tCl~47j^^->itH ^h^-X Xh 

;i/Xji/*-;i/7$;, xf;i/7M^7s;, yntf;i/7.;^-;V75y, 

08*.& 7;w*;k 7;i^x;k 7;v*x;k T^i^^astttttfljofc® 
W (E, z, ^7., h5>7#) > T£iK*®#fiE«fffcJ:SSte# (R> S 
CDs L> d, 1#) , ^nTh^^7^-^^ct§«#: 

15 56^t«&sns. 

#5S95fc:feVvr, 

N 



\ 

12 



WO 02/24647 



PCT/JP01/08176 



10 



A) ~P) K3T£5&C&^b£$jT&3o 08*.fc& #MBS 57-54166 *fcte, 
A) ± (R, S) -7 - (2- ( (IE) - 3 -h 4-^ 

7;i/to-4-7x-;v-i-7*f-;W 

o 




15 



(CAS No. 82303-07-9) , 
B) ± (R, R) -7- (2- ( (IE) -3-hFD + y-4, 4-v 
7'MO-4-7i-Jl'-l-7"f-JW - 5 -^VfcfnUSV) ^7°^ 
>m • t -7*5 1 )VX7>T)P 
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(CASNoyFHj) , 

C) ± (R, S) -7- (2- ( (IE) -3-bFD^«>-4-7x- 



5 




(CAS No. 82303-08-0) > 
D) ± (R, R) -7- (2- ( (IE) -3-kFD^>-4-7xZ 

;i/-4, 4-y7Mn-i -7x-jw - trau^y) ^7*^ 



o 



10 




(CAS NoyFBJ) tfmmZ *IT£ D , 
MPS 53-21159 -5f Kite, 
E) ± (R, S) -7- (2- ( (IE) -3-kFo^>-4-7i^ 



15 
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(CAS No. 66598-57-0) , 
F) ± (R, R) -7- (2- ( (IE) - 3-hf*D^y-4-7i- 

o 

N' 




. (CAS No. 66598-69-4) , 

G) ± (R, S) - 7- (2- ( (IE) -3-hHP^v-4-7x- 

O 

XH 3 




(CAS No. 66598-56-9) > 
10 H) ± (R, R) -7- (2 - ( (IE) -3-kh'D^y-4-7x- 

)V- l -7t-)V) - 5 -^vtfo "J y;) ^y°#>m. • ^wnxf^ 

o 

,CH 3 




(CAS No. 66598-68-3) , 

i) + (r, s) — n- (^.^;i/7;;i/^-^) [7- (2- ( (IE) - 



15 
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3-kHD^>-4 -7i^- 1 -7^-;W - 5 h°D U 5V) 



a^>75 H] 




o 



(CAS No. 66598-67-2) , 
5 J) ± (R, R) -N- (*3-)V7.)V-fr~)V) [7- (2- ( (IE) - 
3-tFD+y-4- 7x-JV- 1 - 5-3MrVKnU5>>0 



(CAS No. 66598-74-1) > 
10 K) ± (R, R) -7x~;U [2- ( (IE) -3-hFD^>-4-7 




(CAS No. 66598-73-0) (CAS Registry T«7 x->7 5 H£fcoTV>*#, 

16 




OH 



n" x ch 3 

H 
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L) ± (R, S) -7i-;V [2- ( (IE) -3-t:Fn^>-4-7 

x~;i/- 1 -7>-;i/) - 5 -^vtfpy sV'vt^ws K] 




5 (CAS No. 66598-66-1) ( K) tmW) , 

M) ± (S, R) - 7- (2- (3-tFn^y-4-7x-JV7*fJW 
- If P'Jvy) ^\7°^>^ 




(CAS No. 66598-64-9) , 
10 N) • ± (S, S) -7- (2- (3-hHD+y-4-7i-Jl/7^W 




(CAS No. 66598-72-9) T^£nSft£W|fS^$ nT& 0 , 
#I8BS 52-133975 #^jffl»K:Ji v 
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O) 7- (2- (3-kFD^>-4- (ft7i>-2--' (M 



(CAS No. 65470-34-0) T*3tt*fc£*#H*3*lTfc 0 . 
5 WHBH 52-5764 *91»l»fcfcJU 

P) 7- (2- ( (IE) -3-t:Fo^>-4- (2-fIZJl/) -1 
-7t—)V). - - (5Z) -A7r>t • X^X 



10 (CAS No. 62401-45-0) T^SnSfc£*#HS3*lTV*S. 
E P 4 £sg#7 ^X7« h^14£WT3. 

b<te^>if>gtT&tK 5-6ti^tt£fcbT«¥8£\ x»-§r©^T" 




o 
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JIfrWfcflS'&tofcLTHu KrtEb&A) ~P) T&tZtl&ft&totffi&U 
5 [Jft] 

^ttlitTlt 7;k&U&MJfi, 7;i'#U±S&«8L T^xtfA 

&jr c*u^a, ^hj^a#) ©&, 7;p*u±«^jr c^v^a, t 

15. ^Ui?X ^/X^y-;P75>, (fc.Fn* 
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5 bU>, fc*W*En&©S£»*JBV>T, 50-3362 15152-31404 

^£7cte It] 61-52146 ■^SJ,1ffl#f3«(D^t:fflVi5^<h^J:0>'^O-7 ; ^X 

b u y&mfc&miz&m-tz z. ttrvsz. d^t. b u y^mt^m 

10 [*»9iK:fflVi6n-5ft^«0«aiStt] 

15 ^#7^7, b^tt^T^^^WT©^CJ:Da^$nfc e 

T-^rEb (Sugimoto) (J. Biol. Chem. 262, 6463-6466 (1992) ) \Z?$ 

DT, ^PX^y-r HV-fe^— y (7^EP 1( EP 2 , EP 34 
20 MUtEP 4 ) Hn^Sb^CHOil^iSb, fii^D D o<!:bfeo 

mUhtcWmtt (0.5m g /ml) , 3 H-PGE 2 ^tfM(2 0 0 /i 
1) *S»Tll^M'f >*rL^-bbfc. K«^y7r- (3ml) 

F/B) th7«;yu ^^It^^^e/^lz-^-T^bTc. 
25 K dffl £ Bmax Scatchard plots J&> SJfcfcifc [Ann. N. Y. Acad. Sci. 51, 

660 (1949)]. immmm&\mmm (2.5 mm) o^stPGE 2 o#sTt 
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mftm<Dmm$, 3 h-pge 2 (2.5 hm) &&z$*%m\zm\,^nz>fc&m 
%&mmmT°mtiLTftte?fzo Kj^\zitt^x^(DAyy7-^m 

5 - n<j/7 7- : 10mM'J>l*U7A (pH6.0) , ImMEDTA, 1 
OmM MgC 1 2 , 0.1M N a C 1 . 

Ki = IC 50 /(l+( [C] /Kd)) 

10 5£ 




(CAS No. 66598-57-0) T^tl&'ffc'&t/ (IWBU&'ffr&ttE) ©KitH 
'EP,:>10, E P 2 : > 1 0 , E P 3 : > 1 0 , EP 4 : 0.0090 (u M) T? 

& 0 , £©{b#«E P 4 g&#i;:aft« teaser* Z. t&m SfrT**. 

15 EP4^#TJ^Z±igl 

•— i^tf* (Nishigaki) 6©3&Ss (FEBS lett., 3M, 339-341 (1995)) fc*.ET, 
. 'V^7E P 4 l/-t7^-^< n«IlfcCHOafiML, 
20 2 4 ^7X;i/-7< # D 7>- h \Z 1 0 5 cells/well T*BU 2 0 M«St U^lftK: 
ft Ufc 0 % well ^MEM (minimum essential medium). 5 0 0 p. 1 T#fc#L<fc 
^ Tir-fS^^ 7 A (assay medium) (MEM containing lmmol/L IBMX,1% 
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BSA) 4 5 0 m 1 SiOA, 3 0^>+a^ya>lfc. ^© 

ft, PGE 2 m Sfctt£n£tt»fc^S#K:^tr*ifc5 0# 1 £3&&nU 
£J&&&g#U 3 7*CT1 0#MEJfcUfcft, ac»HJ£nn»» (10% 
w/v) 5 0 0 At 1 ^JPbT^^ffJt^-frfc. £<D£M£ 1 [glft& (- 8 
5 0*C) , HM&filSi'oltfc W/V-T?S8flB§te#L 13,000r pmT3 
ttmwbftM%LT%t>nZ>±m$:m^T, cAMPTt'f^l' (assay kit) 
fcTc AMP*££«!l5£L-fc. -Tfeto-fe, Z10±«f 1 2 5MC [ 125 I] c 
AM P * y h (assay kit) (Amersham HJS) ©A v 7 7 — (buffer) & 

JDA. 5 0 0 ^ 1 fcU in^0.5mo 1/L h U - n -*97-)V7S. > (tri- 
10 n-octylamine) O^nD^A^lml tfiftb. £ D D tfO'AJf *© MJ 
#UumWL&ft%lsTc<D*>, *Mtt>7)\'t\sT [ 125 I] cAMP7t^f 
+ (assaykit) IZtmZftT^ZfimzMC, D->7)W® C AMP*£ 

tt»ft^«l07^Xf^ (EC 50 ffi)te, PGE 2 W0i^ 
15 ftJR&l 0 O%ibfc£#05 0%©cAMPlMS|tffiU EC 50 f 

tvtco mx&tti cs-ratD-raso, ^wifflv^ns^ii^, ep 4 



g i 





EPjn'^hStt 
EC S0 (/tM) 


E 


0. 5 



TNP-aMfett 
20 TIB®***: ctDLPSK^^TNF-a S&ftWHWT *«MB 

SD^Itt7'7 h£J8V>T> LPS (10ug/2ml/kg) Sill 
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L7c 0 ELISA+y> (Rat TNF— a Immunoassay kit, Biosource ft) %M 

PSS43 0^ISIIlPg4Lfe. (LPSffll, 

5 0 X«liW«#«**3»8!-5* ( I D 50 ) <t Lfc. fctS*ftwf . . . 

gE 2 





TNF-a^Pl#S14 
ID 50 (tfg/kg) 


E 


5 9 



Osterman £><W& (inflamm. Res. 44, 258-263) ClpDTff &3 . ffiftD 
A/S I h£ffl^T, .Sjgffll (^ft*^-rynn^-^r>©0.3%^ 

. ■TJl^aVfcUfcifc©) fe#aj&ftK: O.lm lfo, ^JSrfcK-^U ^©1 

m»N^^&9Rltt^& 1 2 B i&*'2 7 B@^T»§. sMSIH-ffc; 
15 &m\mWO 0.02m o l/L7j(lfti-K 1 J^AgItliiL 1 l^zRtT 

wr ufc fe ©* n'as^3gSMi&^ e. hj»7 b £ t i 0 3 □ s-rr s . 

. Itil« 6 B g«kDv.*5SW^«i 0.02m o l /Limit, 



WO 02/24647 
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*0#*ft**ffi##fif«a3tS« (XCT— 9 6 OA, ;-7>F/7h 
5 #7f E^itfE/a (ii) 

StmUfc^HU'S 1 0 U >lHTl^i 0 2 5m 

KT?*^7T«»U' n^aL-fKMQ&frs #!S**lI«*«rK:«kDa 

15 

(2) #&gg>afe 

(1) TJB^&l cmitl(Dl7->7>^#JM^e, X« (T^7 07:t 
-^7 7 X«^->XrA F X - 1 0 0 0 (7~77^ )VA) ) ©ft* □ 

20 »£U 

Markel 5 ©^?* (J. Bone and Joint Surgery 73A, 914-923, 1991) fc* 0 Tfrfc 
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10 mm±vmmmm 

(S5«aittfi!iiRflH^3£ (als) , &%&mm, yx.-vvi'&gm.* 
mo^mKmizz) nam, m&t^js u> wn#5 

T^D77-«ft« (Sim) #f> JHWftff, £JrM 
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-m: (i) T'mzn%*mw\zm^*>n2>{k&®<Do-£>, ep 4 s^#& 

ftm ©4>ft ^mm tuz> pJ^W$» s . 
io — jK£ (I) ^sns^sSKfc/BVi&nsto&flK Sfc«fO'>^nT 

aflT, j£A— ASfcD, — EIKi^f?, 1 jigfr&l 0 OmgcDlaB 
15 B-EI^6>afclHliSSPS#sn5A\ SfcttJfcA-AS&D, 

*58WfcfflVi6n*ft^*Sa-^-r5IRCtt, MP&^©£&©@#:M 

*, « v «ti^j:r;^©ffi©m«, #«PK-5©&«>©&3«y, *wbs»n 
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?H^u, jRaso^cfc^^ffiSiai, -iraai, mmi mmu mmm&ttisx 

20 fe^v^ 

ft****, -etig#^3i©*jst «fc D»^n^x7°i/-»^*n§o 

25 wa?x>M©J;5;W»J£^WLWTt>«fcv>. *:/l/-£iJ©®B£;£?£ 

te, m«S#fFfg 2,868,691 ^fe«fcOT^ 3,095,355 ^fflfFfciTb < 13 
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tv&sttMMm* s&kh&esu wm> %<tm. shb&h, s^isshu 



&T©&$#£^£K:J;9?I§£L£©£> WtebT, i$4>fc:o.5mg ©« 

20 ttfijE^*^rr*«5W i o o 

•± (R, S) -2- ( (IE) - 3 - 1 FD^v-4-7x~Jl/- 1-7* 



agalfll] 1 



2 5 Omg 



Omg) 



25 • 1l)V'$*Fis*?-)\rfc)VU—X fi)VzsV& 



2 0 Omg 



.1 0 Omg 
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9. 2g 



5 1 f ^/H7JH3«b, MiaOIWU, l/H7iW0.2mg©S 
tt^^WT5A*-l'7;H 0 0 

• ± (R, S) -2- ( (IE) -3-tFD^>-4-7i-JV-l-y 
t-JW -5-^V-l-t!DUy.>^>i' a-y^Df^h 
U> 1 0 Omg 

10 (tt!2 0mg) 

• -?>~y h • 2 0 Omg 

• M^fr •••••• 1 0 Oml 
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Mr £ v> «5 a. 

1. -*S£ (I) 



o 




(I) 



5 (5£*, RMSzKB&g, Cl~4 7;i/n+yS, NHSO r Cl~47M 

;uai*fcttNHco~7x^;H!ift*t)U, Aattt^o^atsfctt^^ 

10 tt^. ) 

15 (1) ± (R, S) -7- (2- ( (IE) -3-kHD^>-4, 4-y7 

Mo-4-7xz;i/-i-yf-;w - 5 -^vfcfcnjsv) <\-?9y 
m - t -^;vxt;x;k 

(2) ± (R, R) -7- (2- ( (IE) -3-tKn^>-4, 4-y7 

MP-4-7x^-i-7f-;w - troy v;) ^i°5>y 
20 tt- t-yfju^TjK 

(3) ± (R, S) -7- (2- ( (IE) - 3-kFD^>- 4-7i^ 

-4, 4-^7^0-1 -7t^W -5-^ytfou^y) ^7°^> 
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(4) ± (R, R) -7- (2- ( (IE) -3-tFD^>-4-7xZJl/ 

-4, 4-y7MD-l-7r-JW - 5 -ttV tf.D U.3V) 

^, 

5 (5) ± (R, S) -7- (2- ( (IE) - 3-tFD^>-4-7xZ;P 

. - i-yx-;i/) -5-^ytfDUv/) s\7?>n. 

(6) ± (R, R) —1— (2— ( (IE) -3-th'D^>-4-7x-JV 

-i-7t-jw eausv) <\7*>m* 

(7) ± (R, S) -7- (2- ( (IE) -3-kFn^>-4-7xz;V 

io -5-^ytrDU^y) ^y°^>m • ^^hxtjk 

(8) ± (R, R) -7- (2- ( (IE) -3-fcFD^->-4-7^-;i/ 

- i-7*x-;u) -5-^vtfDU^y) ^\^>m- ^jvx^m 

(9) ± (R, S) -N- {^)V7s)V*-)\s) [7- (2- ( (IE) -3 
-t Kd*->-4-7x~;1/- 1 -7>~;i/) -5-^vtfoUv/) ?\ 

15 y^>75 F] , 

(10) ± (R, R) -N- (*^)VZ)V*-)V) [7- (2- ( (IE) -3 
-tFn^y-4-7irjl/-l-7TrjW D'Jyy) -\ 

(11) ± (R, R) -7I-JK2- ( (IE) -3-kK:D^>-4-7x 

20 -)v-i-^-)V) - 5—**rV\Luvv;'\-J$y^ s H] , 

(12) ± (R, S) -7x-Jl/ [2- ( (IE) -3-kHD+y-4-7x 

(13) ± (S, R) -7- (2- (3-kHo^y-4-7x->7f)W - 

5-^ytrnuiV) ^7°*>m, 

25 (14) ± (S, S) -7- X2- (3-kh'D + y-4-7x-Jl/7fJl/) - 
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(15) 7- (2- (3-tHD^>-4- (^7x>-2-^JW 7^JV) 

(16) 7- (2- ( (IE) -3-kHn^>-4- (2-^x-;i/) - 1- 
^f-JV) -5-^VkTDU^y) - (5Z) -Ayf>f -1^X7 

3 . m&omW 1 IB*c©E P 4 g^#tf«££^&#£ UT^TT 5, %k 
T£TD7 7-5>gtttf»S#H& 7*7-4 Ml (Still) A, JUMHflK itfS> £ 

15 e§i^±> awtfffaMh □«> msps^^fcttHii^jE-e**!! 

5. fimkmt, mmm&mmmtm (als) > ^mtmt^ ->x- 

6. #*<6T$£*#, Ki6tt#fi*a^ x^ttifffift^ ft* 

25 

7 . fctt#0#^©#^o(Sii^JT&S»^o«gH 
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9. »*©Ieh i ib«0-hrs: (i) T^$n^>{b^ 

NF-ag£Pl§2iJ. 
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